as described previously. 2, 3 Clonal relatedness was established by randomly amplified polymorphic DNA analysis (RAPD)-PCR and/or PFGE. 3, 4 The clonal relationship between environmental strains from this study and ESBL-producing strains widely spread in both hospital (northern and central regions, 2002 -04) and community Portuguese settings (northern region, 2003 -05) was determined.
2,4 E. coli phylogenetic groups were identified by multiplex PCR. 3 Class 1, 2 and 3 integrons were characterized by PCR-RFLP and sequencing. 3 The epidemiological characteristics of the ESBL-producing isolates studied are shown in Table 1 , which includes typing results and patterns of resistance to non-b-lactam antibiotics. A diversity of ESBLs was identified from five hospital sewage samples and comprised TEM-116 from different K. pneumoniae strains collected in all five hospital wastewaters, SHV-12 or TEM-10/ SHV-27 from K. pneumoniae and TEM-52 from E. coli, each collected from different hospital wastewater streams. From the River Sousa, we identified a TEM-24-producing E. aerogenes strain and a TEM-52-producing E. coli. CTX-M-14 and CTX-M-32 producers, which are commonly recovered from community and hospital settings in south Europe, 1 were also identified in two marine coastal waters. All but TEM-116, previously detected from Ria de Aveiro (central Portugal), 5 have not been previously recovered from environmental samples. K. pneumoniae was the species most commonly found as an ESBL producer (69%, 11/16).
Several RAPD or PFGE patterns were identified although some clones were persistently recovered, such as TEM-116-producing K. pneumoniae RAPD-type KP-2, isolated in 2001 and 2002, or were clonally related to those previously identified among clinical samples, such as the TEM-24-producing E. aerogenes, 2 the TEM-116-producing K. pneumoniae RAPD-type KP-2 and the SHV-12-producing K. pneumoniae RAPD-type KP-5. 2 No clonal relationships were found between ESBL-producing Enterobacteriaceae of aquatic and animal origin. 4 Two ESBL-producing E. coli belonged to phylogroup D (one CTX-M-14 and one TEM-52-producing isolate). The remaining two isolates belonged to phylogroup A or B1. The bla ESBL genes were successfully transferred by conjugation from 31% (5/16) of the strains (Table 1) .
Although the CTX-M-14-producing E. coli recovered from coastal waters was clonally unrelated to other CTX-M-14-producing strains from Portuguese hospitals or healthy volunteers, 2 a plasmid of ca. 80 kb bearing bla CTX-M-14 and showing a similar HpaI digestion pattern was detected in strains from the three origins. 2 Most of the studied strains contained intI1 and/or intI2 (n ¼ 14/ 16 isolates), although variable regions corresponding to class 1 or 2 integrons were only detected in five isolates. The gene cassette arrays of the three class 1 integrons identified were aacA4, which was associated with TEM-24 producers, 3 aadA2, which was linked to a TEM-116-producing K. pneumoniae strain, and aacA7-bla VIM-2 , recovered from a K. pneumoniae isolate also harbouring bla TEM-10 and bla SHV-27 . This gene cassette array is frequent among Enterobacteriaceae and Pseudomonas aeruginosa from different countries and has been recovered from environmental metallo-b-lactamase (MBL)-producing P. aeruginosa in Portugal This strain also harboured bla VIM-2 .
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suggesting that this genetic element is widespread. 6 The two class 2 integron types characterized were dfrA1-sat2-aadA1-orfX (from CTX-M-14-producing E. coli) and dfrA1-sat2 (from one TEM-52-producing E. coli and one TEM-116-producing K. pneumoniae). The dfrA1-sat2 gene cassette array has not been previously linked to a class 2 integron and it might reflect a deletion from the element mentioned above as a result of different recombinatorial events. Simultaneous conjugative transfer of integrons and ESBL genes was only detected for the K. pneumoniae strain harbouring bla TEM-10 , bla SHV-27 and bla VIM-2 .
The identification in aquatic environments of strains and/or genetic elements associated with ESBLs and MBLs widely disseminated in Portuguese hospitals is of concern and suggests environmental contamination from hospital wastewaters, although a community origin cannot be discarded. Our results underscore the importance of the aquatic environment for maintenance of multiresistant pathogens.
